OTA formation presents a risk in cereals because grain is often harvested at high 12 moisture contents, sometimes above 20%. Drying is often necessary to prevent the 13 development of storage moulds, such as Penicillium verrucosum, Aspergillus ochraceus and 14
Aspergillus section Nigri, species considered to be the usual OTA producers in cereals 15 (Frisvad and Lund 1993, Valero et al. 2006 ). However, this procedure is sometimes not 16 carried out quickly enough or the cereals are not dried sufficiently for safe, long-term storage. 17 OTA has been found to be a potent renal toxin in all of the animal species tested. It 18 induces a typical karyomegaly and a progressive nephropathy. Previous National Toxicology 19
Program studies in United States showed that OTA can induce renal tumours in rodents at 20 high dosages (EFSA 2006) . 21 Type B trichothecenes, produced by some Fusarium species such as F. graminearum 22 and F. culmorum (Llorens et al. 2004 ) are frequent contaminants of cereal crops worldwide 23 (Scott 1989 (Scott , 1996 . They affect animal and human health and present various toxicological 24 characteristics, such as skin irritability, hemorrhagic syndrome, decrease in bone marrow, 25 depression, diarrhoea, nausea, feed refusal and vomiting. They can inhibit protein synthesis, 26 alter brain neurochemicals and may be immunosuppressive (Ueno 1983 week for OTA (EFSA 2006) . In Europe, the SCF (1999, 2002) and the recent SCOOP task 7 (Gareis et al. 2003) have concluded that an exposure of consumers close to the TDI of 1 and 8 0.7 µg kg -1 b.w. day -1 for DON and nivalenol (NIV), respectively, is possible (Samar et al. 9 2007) . 10
The European Commission (EC) has recently established maximum levels in cereals 11 intended for direct human consumption to reduce the risk to the consumer for OTA and DON, 12 which are 3 µg kg -1 and 750 µg kg -1 , respectively (Commission Regulation 2006). 13
Dietary exposure to OTA and type B trichothecenes varies considerably depending on 14 different factors, among which food-processing systems must be considered. These systems 15 are often traditional and characteristic of the different geographical regions and, up to date, 16 their influence on the mycotoxin content of the food finished products ready for consumption 17 has been scarcely studied. 18
Thus, an effective treatment for eliminating these mycotoxins from cereal products is 19 essential to minimize human exposure to the toxins. The results from the literature suggest 20 that during food processing (cleaning, milling, baking), fractionation or reduction occurs 21 (Abbas et al. 1985 (Boudra et al. 1995) , and that under certain conditions of high temperature, 30 acidic or alkaline conditions or in the presence of enzymes breakdown can occur (Baxter 31 1996 , Scott 1996 , Scudamore 1996 , Subirade 1996 . 32
In the case of DON, reports have shown that boiling could be expected to be an 33 effective means of reducing the toxin level because the secondary metabolite is water-soluble 34 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 Phosphate-buffered saline (PBS) was prepared with potassium chloride (0.2 g, Panreac), 3 potassium dihydrogen phosphate (0.2 g, Sigma), anhydrous disodium hydrogen phosphate 4 (1.16 g, Panreac) and sodium chloride (8.0 g, J.T. Baker) in 1 l of pure water; the pH was 5 brought to 7.4. Pure water was obtained from a Milli-Q apparatus (Millipore, Billerica, MA, 6 USA) and was used when water was required. Compressed yeast cake was purchased in a 7 local bakery and was stored at 4 ºC. 
Spiking process 20
The wheat flour batch used in the experiments was obtained from the retail market. It 21 was previously analyzed for OTA and trichothecenes and found to contain these toxins below 22 the limits of detection of the methods used in this work. Part of the wheat flour was 23 contaminated with 2, 5, and 10 µg of OTA kg -1 , 200, 750, and 1500 µg of both DON and 3-24 ADON kg -1 , and 200, 500 and 1000 µg of NIV kg -1 by addition of the appropriate volumes of 25 standard solutions of the mycotoxins. These levels fell within the linear range of the 26 calibration lines. Sample handling was carried out in a hood and laboratory glasses, masks 27 and gloves were worn for safety purposes. After being spiked, each portion of contaminated 28 flour was thoroughly homogenized and used to prepare the dough once the mycotoxin 29 solvents were evaporated. Three combinations were assayed: a) 2 µg of OTA kg -1 , 200 µg of 30 DON kg -1 , 200 µg of 3-ADON kg -1 and 200 µg of NIV kg -1 ; b) 5 µg of OTA kg -1 , 750 µg of 31 DON kg -1 , 750 µg of 3-ADON kg -1 and 500 µg of NIV kg -1 ; and c) 10 µg of OTA kg -1 , 32 1500 µg of DON kg -1 , 1500 µg of 3-ADON kg -1 and 1000 µg of NIV kg -1 . These spiked 33 
Dough preparation and bread making 4
Dough was made with mycotoxin-spiked wheat flour, compressed yeast cake, water 5 and sodium chloride. (50:2:30:1, w/w/v/w). Firstly, flour was mixed with sodium chloride 6 then, moistened with water and, finally, yeast cake (suspended in water) was incorporated. 7
Dough was manually mixed until held together with a non-sticky, smooth and satiny 8 appearance and optimum handling properties. 9
Rounded pieces of about 8 cm diameter each weighing 80 g were prepared. They were 10 covered with a damp cloth and fermentation was carried out at 29-30 ºC, for 1 hour. 11
After fermentation, dough was baked in a muffle furnace (Gallur, Valencia, Spain) at 12 190, 207, 223, and 240ºC for 50, 40, 35 and 30 min, respectively. These conditions were 13 established on the basis of previous experiments to obtain well-baked bread. After baking, 14 bread pieces were stored at -20 ºC until determination of the mycotoxins. 15
The baking process to obtain bread was repeated under the same temperature-time 16 conditions previously indicated, but now each piece of bread was separated in two portions, 17 the inner part and the outer part (or crust) and both parts were stored at -20ºC until analysis. 18 At each mycotoxin-spiking level, dough fermentation and baking for analysis of the 19 whole piece or the inner/outer part of bread were performed in triplicate. 20
21

Extraction and clean-up for OTA 22
Extraction and clean-up was performed according to the Vicam technical note and 23 suggestions for the analysis of wheat (Vicam 1999) with slight modifications. Bread was 24 finely ground using an IKA A10 laboratory mill (IKA, Stauffen, Germany) and homogenized. 25
Seven and half grams of ground bread or dough (was extracted with 25 ml of 26 acetonitrile/water (60:40, v/v) in a high-speed blender (Ultraturrax T25, IKA) for 5 min. The 27 suspension was centrifuged at 6000 rpm for 6 min at 4 °C (Heraeus Multifuge 1 s-r, Hanau, 28 Germany). Supernatant (10 ml) was diluted with 40 ml of pure water. Diluted solution (10 ml) 29 was loaded into the immunoaffinity column and passed at a flow rate at 1-2 drops/s. The 30 column was washed sequentially with 10 ml of PBS and 10 ml of pure water. Then, it was 31 eluted with 1.5 ml of methanol at a rate of about 1 drop/s in a 4-ml vial. The purified extract 32 was concentrated to dryness at 45ºC under gentle stream of nitrogen and solved in 0.5 ml of 33 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The solution (100 µl) was injected into the liquid chromatograph. Separation was 7 performed on a Gemini C18 column (150mm×4.6 mm, 5 µm particle size) connected to a 8
Gemini guard column (12.5 mm×4.6 mm, 5 µm particle size) (Phenomenex Inc., Torrance, 9 CA, USA) filled with the same phase. The column was kept at 40 ºC. A mixture of 10 acetonitrile-water-acetic acid (44:56:1, v/v/v) at 1.0 ml/min flow-rate was used as mobile 11 phase. Quantification of OTA was performed by measuring its peak area with the help of a 12 calibration curve calculated by regression from standard solutions. Excitation and emission 13 wavelengths were 333 and 460 nm, respectively. Five injections per extract were performed 14 and the average concentration was used for calculations. 15
The limit of detection (LOD) for OTA in ground bread was 0.015 µg kg -1 (Signal-to 16 noise ratio = 3). The limit of quantification (LOQ) was considered to be 3 times the LOD. 17
Recovery in ground bread contaminated with 5 µg of OTA kg -1 was 78% ± 5% (n = 3). Made-in-laboratory cartridges were prepared using 5-ml sterile plastic syringes. A 26 glass microfibre filter was placed at the bottom. Then, a mixture of packing bed was poured 27 on it. It was made of 1.16 g of alumina-charcoal-C18 silica (75:1:40, w/w/w). Another glass 28 microfibre filter was placed on the bed top. Then, it was pressed tightly but carefully with a 29 plunger. Three ml of sample extract was passed through the prepared cartridge and collected 30 in a vial. The cartridge was rinsed with 2 ml of acetonitrile-water (84:16, v/v). The eluate was 31 collected in the same vial and the purified extract was concentrated to dryness at 45 ºC under 32 gentle stream of nitrogen. 33 
Derivatization for GC-ECD determination for trichothecenes 1
A 2 mg/ml solution of DMAP (100 µl) in toluene-acetonitrile (80:20, v/v) and 50 µl 2 of PFPA were added to each dry extract in a screw cap vial. After capping tightly, the reaction 3 mixture was heated at 60 ºC for 60 min in aluminium heater block (Lab-Line 2050-1 Multi-4 Block Heater, Melrose Park, IL, USA). After the mixture had cooled, 0.4 ml toluene and 1 ml 5 of a 3% (w/v) aqueous solution of NaHCO 3 were added and the vial was vortexed for 15 s. 6
The two layers were allowed to separate. The top (organic phase) layer was transferred to a 7 GC autoinjector vial and analyzed by GC-ECD. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The effect of fermentation on 3-ADON and NIV levels in bread dough has been 22 studied in this present work for the first time. Figure 1 shows that fermentation of the dough 23 does not affect the level of any of these trichothecenes under the tested conditions. 24
After fermentation, the bread was baked at different temperature/time combinations 25 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 10 fermentation with respect to the initial toxin level in wheat flour. Reduction rate during the 1 whole process was calculated in the same way but in this case the decrease refers to the final 2 toxin content (after bread baking). The difference between the latter and the former is the 3 reduction rate due only to the baking process. 4 OTA reduction rate was higher than that detected by other authors (Scudamore et al. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 pastries, biscuits, cereal snacks and breakfast cereals, which limits the daily consumption of 2 bread to a maximum of 140 g. It is then possible to exceed the TDI for DON under the current 3 European Regulation because not only bread but also other products made from cereals that 4 can be contaminated with DON are consumed regularly. Therefore, a revision of the current 5 European Union regulation concerning the maximum levels for these toxins seems to be 6 necessary to protect consumers' health. 7
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